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(54) C5BMo«at] mm'r-i^m^i^^^zmm. mm^'-i^SiiscGm^^xsmmMmzmmy'-if'Si^i^:^^^ 



(57) [gi^] 

CRT^^^cDSRGBT'-^tC^M-r^HB^ 
U, CRT(c:^^plfig;^fell^^rtIl»'r-;$'43ctli^S 
^^^gg7^eS^^^P«7'-:5^ t::<t 0 S R G B x-:?' 

^m&'t^o cRT\zm»^^^'t^\z\t^nmmp^m 

my'-^^^mi^^ SRGBx-r^^iDXiS^Lfc^. 
RGBT'-^lcS^'r^tCt^. fe^^«trtll«'X-:5^*3 

GBx-rS'^RGBT^-^^t'S^-r^o 




(2) 



^mW-l 1 - 3 3 1 6 2 2 



So 

«x-^t7!i^^)?^t-&«^. K^l*5cfct/^2(Ofelimi^ 



^0§:fe{itUA±(^5'-i?'(i^^T^^2<7)feS^iSnil 
{fex-5't7!)^^/ci:-&S^. TiecOit^tCci: 01515^ 1*3 
cfcl^^2(7)feS^lSnil«x-^'^^»UT, mi43ct 

iS^l43<i:t;m2(D^JSfeH3^iS51^il»x-:$'$:^ itilfi 

SI' =S 1 - Sm a X 

S2' ==Smax- (S2min-S2) 

{BL, SI : ^lOfeMS^J^^tl^x-:?' 

s 2 : m2<D&mmm^mmy'-^ 

SI' : m 1 O^lftfe^^i^^P^x-^ 
S 2 ' : m 2 CD^^fe^aKit^PitT^-^ 

S 2 m i n : ^ 2 c^fe^^i^^li^x-^7S>^t 0 ^ft 
]^ 1 ;!>^^> 1 1 m^-fnt-^ 1 ^ia*£cr)p»5^— 

(D^nmwmz^j^^i.tzy'j^'i y^mmy'-i^^^mmr^ 

^m^T/^^ y^\zio^^xnm^mr^'&nmmp^mmy'-i^ 
\z. ^y'j^-( 7.\z^i^xnm^'^mui i^±<D^nm^ 

yy-r n§ J: ^ tCttrlBT^AW T^P^t^-^^ 

^gg'|-^^ST^'S>Ct^!|#®i:-r^ii*Sl 3^«0 

13^615 (Di^^-ftit)^ 1 ^iSKcoil«x-^'«!fi£ 



(3) 



^^^1 1-331622 
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Ho 

-r-s^STS^c^^iffs^^-r^if^^si 3^^^ 1 7o 

[ii*]i2 1} tiiiSx-^'fiiric^sti, m^&mmm 
m-^^^^t^^mtr^mi^mz ouwLo:>mmv'-^ 20 

^^^P^ I® ^ X - 5^ (^S /hM i^T CD X - ^ M ^ ^ m 

m'T-^ tt^^f^^m^. mu'T-d^m^mk^t. tie 
(o^%\z^K) mum 1 43ctr/^ 2 cofe^^is^ii^T^- 

^^£:^abT, mi 43<tli^m2CD^^feM3KJ^m®»5^ 40 

ffi¥^©i:^£:^-r^Ci:^it#®^-r'S>i§*3S2 0^^cti2 

1 fgtlcDli^x-^'eSjSgSo 

SI' = S 1 - Sma X 

S2'=Smax- (S2min-S2) 

{BU, SI : mi(DfeSS^^I®«Ex-i5' 

S 2 : m2<DfeB^iS^l)«x-^ 

SI' : ^ 1 <D§?^feSSJ@c^Il^x-^ 50 



S2' •.mico^^^nm^^mm^-^ 

Smax : fe^^Ki^l^®»x-^7:i^i:D#^«Sfii 
S2min : ^ 2 cofeM;Si^nB«-x-^7!i^^ 0 ^§^fiE 

Mom. 

3S1 3*^^) 2 3co^^m:^n]gl5®co]l^x-^^«^S? 

Ho 

ii^JB 1 1 1 cot---rn:6^ 1 ^^@cDIii^5^-3^ISfiK 

[$mm2 6] it^jgi^^^ 1 loDi^-rn^w^is® 

S#l4tc?tit;-r'&ftfeco5='A*-< 7.11^5^— ^ tc^^T^ c: 
<h^&it^^^-r^p^5^-^^^;^ffio 

iE^A*-r 7. (D^mm^^ \zni:^^r ^^z>\z^w^vx^m 
mj^mi 2lBi£(Dii{t7'-^^fi£::&^tc<tottff5xA'< 

So 

[ii*:ii2 8] m^mi 2um<omm'T-^m^:^m 
tccfc»9^f 'bn^itfiBxA*-r7.ii^5^-iS'$r. tiri55'/w 

7='A'-r 7.S«^-^ tc^^r ^ C ^i^a iT^ Si^T^ 

im^m2 9] tSI55^/W7.i:t^S/j:^fficOxA-r7. 
cofe^^K^^ttti^fS'T^ffic^xA'-i'j^pftT'-^^, m 
U=f) W 7. cD-feH^it^li \Z^^^t ^ -5 tC^^ L T^^ 

ii*]Sl Zt^^2 3(Dl^"fn75U3BI5KcDHtfex— ^« 

So 



(4) 
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mm. 

t. 

mm. 

m^m 3 3 ] m:^m 2 9 ^;^ci^ 3 1 ^mommy''- 
^^mmmt. 20 

[0 0 0 1 ] 

izmmy'-^^m^^^ \^^\t^t^r^mmy'- 
^m^:^mi^^rfmm^ m»y^-!^^^:^^^^ifmm 

MZS\zmmy'-t^^^>^:^y^^^zm'r^ hco^^^o 
[0 0 0 2] 

tcfc os^^n^cA- Yn\f.-'mm^7.^^''ruE\z^ 

nLfzy'i^f^)\^m^y'-^'^^^) > Vf^iiO:>^\- H:: tf 4o 
— tf ic^* $ nfc -5 li^v^:?' JU:^ ^ tc <t 0 ^ti $ 

[0 0 0 3] ^CDcfc^;^.C-y— f7.lC*3liT, A-Katf 50 



^t^, h-7>a^^:/i7tt^^}loir^F 1 a 

s h P i x^t&tc<i:-:?T^ai>'bn;^c7:t-^^y h\ZfX^ 
^o\zmmit^ns ^-blCt^F 1 a s hP i x^tST^t 

)Vm^y^—^\t. P h o t o-YCChDftin^SfeU 
S^$nTa.-iftcif«-r^c:<hfcT#^o CCT. s 

- R G B fri C R T $ tlfcpj^5^-:$' OfeC0S£pT$> 

0. s-RGB^rp^n^j^-r^^hi^, /7'><7m;^^n 

^il»-7^-^^^CRTlI^^$n/tB^lC^'b^*A:6^cfc 
<U^^'D\z^^Wt^9^^'r^^^. 
[0 0 0 4] ::ciT?. 7''J>h7'.£i:coA— Hatr-Hi& 

m{^t\^xn^\^rzK^> ^ovw^v:? hat*— n^iib 

T^^$n/h5^>^^;«^v'-:^^A-Hatf-il»i: 
:/'J >^$»^l^tiCRT^C^T'/NWXtC*5tiT^iff^C^ 

AW >^ t'S^ $ nfc/N- H a tf-il« t V :7 h a tr-n 
(!t^il¥9 - 2 6 5 3 3 4-^) c 

[0 0 0 5] ca:>yjm\z^r)i^^^n^^^w\^y^7 

R T X A'-r 7. btt ^P^(7)BJ^ $ CDieS a: B§[^^ 

^ /7 1/ > ^ C R T X 7. (7) ^< :^ a ^7 J/ > 

«?!lAtfVon Krieso:>^mmn^m^tT^'&mft^'ey')i 

UStoT. y>J >^5^A•'1'7.c^)p^fex-:5^^CRT"rA' 
^ 7. c^P^^- ^ ^^T ^ $r fii ;^ ;t t) 
T^^o :i<D^oU^mwVy^Ty:fy^''^)^^zJ:n 

Z)Uy'-:^^^'^noZtfi^'V^^. ^tz. CKOfed^S 
E\^^:^<DU>-J^mmz-r^:itU<y'-:$'^^^Vf^ 



(5) 
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{0 0 0 6] ±a!UAc<i:^»tCA-H=itf-ilfiS75^ 

^ M^s? ^ c i: tc ct 0 ^i e> n;^c T^v? ^ ;m ^x- ^ 

43liTrL-lf llti^^n^ S - RG BSPp^tCS^jft$n;t 
^^rCRTlCH^b^c^. RGB#feO- 2 5 5(Dfil^ 

^c. Afp1^^IIBSlc«ji:T^'>->(^feM^ii£ti> CRT 

[0 0 0 7] ci<jjfz.dj> Jijdiu/Ccfc ■5>u't^'-- c:;^^c^vj 
T, :tU>^:^;HiffeT'-^^S-RGBSfp1lC^^T^ 
^, yU>:$'7'/N*-r7.t;i43l^T^^pJtE/<tfe:^^ S-R 
GB^r^^^CD^^tCj^i^^mbTU^'Po ^(O^oXZ. 
fe7;>^^SbTViTt>> S -RGB^rp^tC^^$n;'5:7^>^ 20 

\^ -f u y^'rn^ 7s yz-^-m. $ n^c <d ^ i^i^cd^ a:* <i: 

A- tr-®^^C:fel/iT^^S^^tlTV^;tfe^&^^■r 
[0 0 0 8] ^<Df^m^m^^^tL^\z. /N-Hzit:- 

^ csffil) , :tvi^-r)immv'-^^. crt (D€.m 

^7 (^ilAtf- 1 0-^2 5 80^— :$'M^<i: 
-&) ) $:igJ?);^cS-RGBC07^>^^;Hl{fe5^":$'tC^M 

'f^-':f)V^^mVXS\i^yh\ZBEm-t^thh\Z (0 

1 *7c;Uu/ i7 7 y7"-y;i^€:«"rjEffiy D yr^Jl^"^ 
^f^U. CRT^^B$-^:/U>hBt{CJEi^yni:7T-r>'l' 

[0 0 0 9] 
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-RGBSFBlcOtl®5='— S-RGB^ra<0 
R T tia^ ^ nfcH* ^ O^^::^^^"-® U fct < t'j: ^ 

zf')yv-^n^mmm(ommm\z^^mo:>m^:^tm 

m^Wisbrzm'^\z\t^(Dmi^rz^^mo:>\iy hi^m^^ 
^(DJ: o \z'^^^t^^^^-)5m\zmir^^Si-^ti^$> k> , 

[0 0 10] ^fz. ±my5i^2\Z:^l^X\t. ItKMIH* 

um^\z^^±mmm^m^t^^hf)^x^^f)^. ±m 

LtzF 1 a s hP i x^*& (corel.O) (D^r—^OView 
v'^fz^^ FlasiiPi K^,tn (corel.O) 

fz. ]^m^n^'T-t^<Dmm^mm':^ay7-i)vtf)^^ 

/-^^ 7.\z^r?X^f3.^rzisb. 'rn'i7smzi:kyt)Vy^ 

yyzf^'-if}v^mM^^'S^>^Wi)^^y>^m^f)^f^^^. ^ 
fz. 'f'-^f^B\iyV\zw^^nx\^^^fz^. -en^«p 
m\.fzn<o\iyh^mmfi^^T^^^'tnt^^^. 
\z. mm-^tirzy'i>^jvmm'r~-i5^^cRT\zn±T^ 
m^zj^m-yuyr-iji^ mm vxmmr^i^^mti^ ^^tz 
cRT^<Dmmm7jk\z&mm^mr^o 

[0 0 11] $^tC. ±fB:*S3tC*5liTt^, 8t*^;/h 

^tz^. mf^^n^mmo:>\zy h»mmf>^m:Tr^^'t 

T ^ ^ Y C C t:^^ e» R G B -vCD^^cD^c 36 C7) V h U ^ X 
mW^m-r'^^W:^^^^fzib. CRT^<Dm^^7jk{Z^^ 

[0 0 12] -^iblZ^Tz. ±tZy5m4\Z^\^^X\t. CR 
T-^aym^mzy'z^^ Jimmy"- ^"^S^zy hiz^t^-t 

^m^^noii^-^f)^^^tz^s cRT^coii^g^tcfi 
[0 0 13] :^^m\t±^mm\z^^ti.^nrzh<Dx^ 
^x^^i±^:i^u<^ m.m^^m^xmo^/'^^ 7.\z 

[0 0 14] 

mm^m^r^rzisb<D^^] :^^m\zj:^mmy'-^^ 



(6) 



itt^^l 1 - 3 3 1 6 2 2 



0-2 5 5(^«5fflcOx-5'fii^WT^P»7='-^<^-^ 

CO 0 1 6] :^^m<Dmm'f''^mmy5m\z:B^^ 

[0 0 17] ^;^c, gfliefe^^i^rtlif^T'-^^ftiSfe 

[0 0 18] Cw-r'. hi^^^ 

fi?y^tfF 1 a s h P i x^t^tC<^;-:3T:fefi?)en:^c:7:t-- 

[0 0 19] $e>tc. m^^^W^^M\%^-^ <r>\iv 
[0 0 2 0] dd-c. r^S^J^^iii^ife^'-^c^lf'y h 

[0 0 2 1 ] ^;^c. i5l5fePI^J^^P«x-i5'(^b'^;/ h 

[0 0 2 2] m^^'^'m.mm^^-^^^rs 
[0 0 2 3] m^^^ws.^m^'f-^t^. ttiie 
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[0 0 2 4] Cwt?, rfe^^J^f^pfSx-iJ^t^^/hM 
0-2 5 50x-^M^i:^8 t:y h(^x-^T$)^® 

oJ!^Too(iico;i<h$:Vi-^o ^fc, rfe^s^i^i^iifg 

(DX\tf^<. f^— <Dfe€:a)^$1tTR. R. R. R. R 
G, G. G, G, G-(0<te>tCiE^Jt*^Ci:$:li 

[0 0 2 5] m^^^m^^mmy'-i^f}^^ ttue 

[0026] SI' =S1-Smax 
S2'=Smax- (S2min-S2) 

30 {ib. SI imio^nm^^mmy'-^ 

S 2 : ^2 60-6^^1^^11^^— 

5 1' :mi (o^m^nmmnmmy'-i^ 
S2' :m2<j^^m^nm^^mmy'-^ 
smax :^nmm.nm{fkv'-^ii^^K>m^^'mm. 

S 2 m i n : ^ 2 (0^^m^9\^mm'f-^t^h D 

^ 7.m^'f—:$^t^^tl^h<DXh->Xh^^^o 
40 [0 0 2 7] *^B^tCct^li^5'-^«lfi£g^J;i^ tty 

[0 0 2 8] 7^43. ffl^x-rJ'ffifiK^©^:. ftllSfeMS 
50 J^F*gili^x-^<i:B5i5felf^iS^®®x-i5'<i:?!'^ 



(7) 



1 -3 3 1 6 2 2 
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[0 0 3 0] ^ib\Z. mmy'-:$'m^^$k\t. Mf2fe^ 

[0 0 3 1 ] ^Tz. mt^v'-^mm.mm^ fltrtefe^^ 
[0 0 3 2] ttiisx-^^^^Kti^ fillers 

$:JEiffi UTttrlB5^A*-1' XP^t^-^ 

[0 0 3 3] %tL. i^'m^n<om\%'T—^^^^^\t.. ttr 
stii57'-i?'Si^^^^^> miiem43ctt;^m2co^ 

:57 M ® Hi;^ l-SB^J U T O X l^;^ J^S: TJE^ t* ^ 
BEffi^^A i ^ t> ^ c: ^ ^ b tic 

[0 0 3 4] *:5g0Jc^®^5'-i?'«^KS^^^i^ ^ 

- r?' ^ -5) ^ 2 (^feU^i^^ lii^T^- ^ ^ "b ^ 

li3<i:t/m2C0feMS«n®^T'-5'^^^UT. ^1 

^^li3cto;m2cD^^fe^^^^®«x-^'^. 

lE^^S t ^ ^ CD -e * ^ C ^ ^^ff ^ L I H 
[0035] SI' =S1-Smax 
S2' =Smax- (S2min-S2) 
{lb, S 1 : ^1 (T^feS^J^^il^X— 
S 2 : %2<n^^W^^n^7''-^ 
SI' : m 1 

S 2 ' : m 2 <D^^feMiKi^^P«5'-3' 
Smax : feMSJ^F^il®T'-:5'*^<tD^^MJ§ffl 
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S2mi n : ^2cofeS3^i^^ll»x-;$':^^^:0^#^tt 
[0 0 3 6] 2^^^IC<i:^^l cOp^i^T"— 

^ i^F a i: -r t5 T ^ ^ o 
[0 0 3 7] *^^lcJ:^^2(Op^7^-^^^ 

20 [0 0 3 8] P^^-r^'^j^^^o 

[0 0 3 9] *:^0JtC<i;^^l«7)P^'7'-^^^SM 

rtP^7'-:5^*5^t;wse-feS^*^^P«5^-^t::^^fJ'^ 

^^Kt. 2t5:^BJ(CJ:^p{|^5^-:^«lBK^Mi:^«iAfc 
[0 0 4 0] :*:^0>gH<t^^2OP«5'-^^^SS 

[0 0 4 1 ] 2^^H^tC<i:'S)P#5^-i$'^^'>X7^At^. 
*5§5^t-«t^^l<^P«^-^^^^®^^ WIBx/NW 

C0fell3g1#14lC^Jt:>f ^^<^5^AM 7.P«x-^ IC^^ 
[0 0 4 2] 

:B^^pJfig7^feS^J^^1-P«T'-^^:t'cJ:0«fiE^ 

/WT.^-T'l)) aJ'TA'-l'T.B^x-:^' 1 COT'A-r 7. 

-r^) (Dx/NW;^P«ix-:^ (^2<0xA-f7.H«^- 
50 3^) iC^^-r^tcESb, ^1 CD^AW7.^^2<0'r/W 



(8) 
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[0 0 4 3] -?-UTC:<7)ct^tC7'AW7.il#X-:$'^^ 
fi)cT^Ci:lC<fcO. mi OxA'-rx<hm2cDxAW7.i: 

7.]i{^5^-3^^^ eicm 1 <D'f/'<^7.mm'T'-i^\z^^ 

0, cntrck»pmi^<tt;^S2O5^A-1'7.tC:fett^'fe0D 
U<tSi^rzisb. y^/-^^ 7.m\Z^(Dmisb:^^^\^^\t}:iy h 

[0 0 4 4] mrc. -T^A^-fJ^Wt-?— :^$rm2<07='>'N*'< 20 

:^\z^i^xnm'^mu}:iy hmzEE^'r^'^-w^u<f3i 
my'-^^mi<Dy';'<^ Tsmmy^-^iz^m-T^ii^i^^f)^ 

uyy-i JV^^mi^X^mf^'i^l-^hUKt^^rzib. f 30 
[0 0 4 5] -^hSZ. P h o t o YCC^^fflV^'SJl'&O 

[0 0 4 6] -^tz. ^-mw^^m^y"-^ h^^w^^ 

^ fS] ± $ it ^ C i T # ^ o 
[0 0 4 7] feU^iS^lUftT^-^^COt*^;/ hi^ 

—^\zmK>'^x^:Ltti^x^^tc^. ->->cofiii^ii 
[0 0 4 8] $etc^^c, ^nmm9\-mmy's^f)^mi so 
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feJ:t;^2(7)feS^iSnil»x-*'^^e>?^i:^«^tw. C 

ctD, yr^Mm^mmzx^. xAw;^ti«x-^ 

[0 0 4 9] ^Tz. (1) lC^rJ:o7^,j:Si^^fe 

[0 0 5 0] $^tc. ^nmm.^mmy'-i^^y'^UT. 

y"/^^ T.mm'f-^^iz^m'r^mz. ^mmm^^mmy' 
19, zti\z^D^m<otz^<D^^m^mmizno:itf)^x 

[0 0 5 1 ] 

mm(Dmm<Dmm^ ^Tmm^^mx^x^^^mMo^m 
mm\zr:)\^^xm.m't^o 

[0 0 5 2] -mKommmm" 
m 1 i^^^Bjom 1 <Dmmmm\z^^mmy''-^m^m 
m^[^^-r^mmy'-i^^mz^7.y^jx<Dm0^^7r:-rmm 
^uy^m. m2\:xmi<Dmmmm\zid\^^xt7t>n^m 
m^TT^-rwimr/uyi^mx^)^. gii tc^^cfc^ic ^ 
mmmm\zj:^mmy'-^^m'>7.y^M^\^s yu>^tc 

GBy'-^t'T^) ^m^mx^y^yv^y—^)'^ 

(LUT) 2$:#BSbT8 t*^y hCOCRT^a^T^-i?^ 
(J!^TSRGB5^-^<i:-r'S)) tC^^T^ 1111^5='-:?'^ 
^^glt, 8 b*^;/ hcDSRGB^-^^fesS^^Jl/^^ 
^7y':fy—^)V (LUT) 4$:#bSUTRGBt^— 5^ 

;i^ciA;^g56. ^7Kisai;bigp^-ti^> hy^;^ya5 7, 8, 

5'>^:$';l'3?:X^^«ai:(jaJ9, C R T 1 0 43 J^l/T^'J > 
^ 1 l:^i^^>«l^$nTl.^^« 

[0 0 5 3] eill^^LUT2 43cfcZ/e5e^^LUT4 
ti. ±^L;^c!f#P¥9- 2 6 5 3 3 4^twlStg^nfc:fe 

^ 7 yx-:/;i/f^^i£;^*t' J: K>^m^n^ t> 

(7)T^0, yj>h^n^iii{fei:CRT 1 OldS^^n 
^ ll ^ t (D^ i; tc ^ <fc R G B 5"- ^ *D J: 

^ S R G B 7^-3^ $:^n-^'n S R G B X- 43ck l/R G 
Bx-rJ^tc^^T^^^^blc, ^'<:^^>yi:7U>>?<7)ffi 
IE^t)fT-3C:t;5>^T€, T'U >^ 1 ltC^5ViTyJ>h 
$t^'&®«^CRT 1 OtcS^$n^p«SPp1tc4otj-§^ 

c: t < X- ^ S!^ ^fr ^ C t ;^^T# ^ 
X^^o ^m^^LUT 2^J:Zf^mmmLVT 

4ltRGB<D%^^^m'r^h<DX$>^rzisb. Z'^7t<0 
)Vy^7y:fy—':f)Vtf^'DX\^^^o ^fz. fem^jftL 

vT2\t. s\iyh0mmy'-i^^z^^^xnm^muo 
--2 s s0mmn(Dmmy'-^. fut>'^mf)^ou'ri^ 



(9) 



mmW-l 1 - 3 3 1 6 2 2 
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[0 0 5 4] H^T^-iJ'^a^l^lli. fe«^LUT 

2 ^#B?.bTRGB7^— i^'^rS b'^y h (?) S R G Bt^— 
tC^^-r^o :iZX. SRGBx-i5't^0'-2 5 Sc^SS 

m.^mi^y^—^lt~ 2 5 B-Oco^HcOx— ^M^^^ 
8 ti^y h<D5^-:^i:bT, 2 S 5 )^±€O^Wm.i^^mm 
^—^\t2 5 5 --5 1 0<Dmm<DJ'—^m^t^ 8 }iy 

-i^'l^ J EPGJE^^n, 2 0C^fe^^igt^il{*x-^ 
t^J PEGJEffi^'&tJfi>^cOBEiffi:^^tCJ:DEE^^n. 
F 1 ashP i x^:^(DiSg^^l:^nfcp^7'-3'^LT 

n^o CCOJ^.. 2'r5(De^^^J^^p{^T'-:$'t^. F 1 a 
s hP i x^*&C:):7 r^^K-iStt^Extensiontr, Ei 2 
tC^f J: "5 tCExtension]l{t5^'-5' 1 ^ckt/ExtensionP 
2 <hLT*#^$n^c:^i:fcJ:^o ^;^c, SRG 

3 5^— r57^&CRT 1 OtZ^^f^^^lCJt, JPEGI£ 

[0 0 5 5] H^feT^-^a^^^^P^St^, SRGBt^- 
^ or)fe^^^f^Il{^^-^ ^ J E P G^^-r ^ a: 1 1) 

37 ^-feoS^^ L U T 4 ^#BP. L T R G B 

[0 0 5 6] zzx. ^nm^^mmy'-^^EEm-t^ 
-^mtLx\t. ^wmm.\Hmmy''-^tmm\zj PEG 

m^mmy"-^ t^mvxitm^'f-^mf)^'pu^^:it 

'M\z{}^yx\^^ty<Dtu^o zofz^s ^wm^^mmy'- 
^^j:if^nmmnmmy''-'$'^z^Dm^^nx\^^x 

[0 0 5 7] &nmmnmmy'-^^J pegs 
^nmi^^mmy'-i^\zr:>^^xit {y'-^m-2 5 s) 
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^\z'D\^^x\t2 s s~ (o-y'-^m) (omw^^n^ 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The image data configuration approach characterized by being the image data 
configuration approach which constitutes the device image data corresponding to the color 
reproduction propertj^ of the device reproducing color picture data, making one or more 
unreproducible color reproduction extra territorial image data accompany reproducible 
color reproduction regional image data in this device in said device, and constituting said 
device image data by said color reproduction regional image data and said color 
reproduction extra territorial image data. 

[Claim 2] The image data configuration approach according to claim 1 characterized by 
constituting said device image data so that said color reproduction regional image data and 
said color reproduction extra territorial image data may be stored in a respectively 
separate file. 

[Claim 3] The image data configuration approach according to claim 1 characterized by 
constituting said device image data so that said color reproduction regional image data and 
said color reproduction extra territorial image data may be stored in the same file. 
[Claim 4] The image data configuration approach of three given in any 1 term from claim 1 
to which bit resolution abihty of said color reproduction extra territorial image data is 
characterized by being larger than the bit resolution ability of said color reproduction 
regional image data. 

[Claim 5] The image data configuration approach of three given in any 1 term from claim 1 
characterized by the bit resolution abihty of said color reproduction extra territorial image 
data and the bit resolution ability of said color reproduction regional image data being the 
same. 

[Claim 6] The image data configuration approach of five given in any 1 term from claim 1 
characterized by coming to compress said color reproduction regional image data. 
[Claim 7] The image data configuration approach of five given in any 1 term from claim 1 
characterized by coming to compress said color reproduction extra territorial image data. 
[Claim 8] The image data configuration approach according to claim 6 characterized by 
coming to compress said color reproduction extra territorial image data. 
[Claim 9] The image data configuration approach according to claim 8 characterized by the 
compressed format of said color reproduction regional image data and said color 
reproduction extra territorial image data differing. 

[Claim 10] The 1st color reproduction extra territorial image data in which said color 
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reproduction extra territorial image data has a data value below the minimum value of 
said color reproduction regional image data, When consisting of the 2nd color reproduction 
extra territorial image data which has a data value more than the maximum of said color 
reproduction regional image data, Compound the 1st and 2nd color reproduction extra 
territorial image data to one color reproduction extra territorial image data of 
predetermined bit resolution abihty, and combination color reappearance extra territorial 
image data is obtained, this " The image data configuration approach according to claim 8 
or 9 characterized by arranging the data value of this combination color reappearance 
extra territorial image data to Junji Men, and compressing it in a lossless compression 
format. 

[Claim 11] The 1st color reproduction extra territorial image data in which said color 
reproduction extra territorial image data has a data value below the minimum value of 
said color reproduction regional image data, When consisting of the 2nd color reproduction 
extra territorial image data which has a data value more than the maximum of said color 
reproduction regional image data, said 1st and 2nd color reproduction extra territorial 
image data is changed by the following operation, the 1st and 2nd conversion color 
reproduction extra territorial image data " obtaining - this " the image data configuration 
approach according to claim 8 or 9 characterized by compressing the 1st and 2nd 
conversion color reproduction extra territorial image data in the same compressed format 
as said color reproduction regional image data. 
Sl'=Sl-SmaxS2*=Smax ■ (S2 min-S2) 

however, Si- " 1st color reproduction extra territorial image data S2: - 2nd color 
reproduction extra territorial image data Si*: 1st conversion color reproduction extra 
territorial image data S2': - peak price S2min: which the 2nd conversion color 
reproduction extra territorial image data Smax-color reproduction regional image data can 
take " the any value [claim 12] which the 2nd color reproduction extra territorial image 
data can take The image data configuration approach of 11 given in any 1 term from claim 
1 characterized by said color reproduction extra territorial image data consisting of other 
device image data corresponding to the color reproduction property of other different 
devices from said device. 

[Claim 13] The image data component characterized by having a data configuration means 
to be the image data component which constitutes the device image data corresponding to 
the color reproduction property of the device reproducing color picture data, and to 
constitute said device image data by means to make one or more unreproducible color 
reproduction extra territorial image data accompany reproducible color reproduction 
regional image data in this device in said device, and said color reproduction regional 
image data and said color reproduction extra territorial image data. 

[Claim 14] Said data configuration means is an image data component according to claim 
13 characterized by being a means to constitute said device image data so that said color 
reproduction regional image data and said color reproduction extra territorial image data 
may be stored in a respectively separate file. 

[Claim 15] Said data configuration means is an image data component according to claim 
13 characterized by being a means to constitute said device image data so that said color 
reproduction regional image data and said color reproduction extra territorial image data 
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may be stored in the same file. 

[Claim 16] Said data configuration means is the image data component of 15 given in any 1 
term firom claim 13 characterized by being a means to constitute said device image data so 
that the bit resolution ability of said color reproduction extra territorial image data may 
become larger than the bit resolution ability of said color reproduction regional image data. 
[Claim 17] Said data configuration means is the image data component of 15 given in any 1 
term firom claim 13 characterized by being a means to constitute said device image data so 
that the bit resolution ability of said color reproduction extra territorial image data and the 
bit resolution ability of said color reproduction regional image data may become the same. 
[Claim 18] Said data configuration means is the image data component of 17 given in any 1 
term from claim 13 characterized by being a means to compress said color reproduction 
regional image data, and to constitute said device image data. 

[Claim 19] Said data configuration means is the image data component of 17 given in any 1 
term firom claim 13 characterized by being a means to compress said color reproduction 
extra territorial image data, and to constitute said device image data. 
[Claim 20] Said data configuration means is an image data component according to claim 
18 characterized by being a means to compress said color reproduction extra territorial 
image data, and to constitute said device image data. 

[Claim 21] Said data configuration means is an image data component according to claim 
20 characterized by being a means to constitute said device image data as differed in the 
compressed format of said color reproduction regional image data and said color 
reproduction extra territorial image data. 

[Claim 22] The 1st color reproduction extra territorial image data in which said color 
reproduction extra territorial image data has a data value below the minimum value of 
said color reproduction regional image data, When consisting of the 2nd color reproduction 
extra territorial image data which has a data value more than the maximum of said color 
reproduction regional image data, said data configuration means A synthetic means to 
compound said 1st and 2nd color reproduction extra territorial image data to one color 
reproduction extra territorial image data of predetermined bit resolution ability, and to 
obtain combination color reappearance extra territorial image data, The image data 
component according to claim 20 or 21 characterized by having a compression means to 
arrange the data value of this combination color reappearance extra territorial image data 
to Junji Men, and to compress it in a lossless compression format. 
[Claim 23] The 1st color reproduction extra territorial image data in which said color 
reproduction extra territorial image data has a data value below the minimum value of 
said color reproduction regional image data. When consisting of the 2nd color reproduction 
extra territorial image data which has a data value more than the maximum of said color 
reproduction regional image data, said data configuration means Said 1st and 2nd color 
reproduction extra territorial image data is changed by the following operation, a 
conversion means to obtain the 1st and 2nd conversion color reproduction extra territorial 
image data - this " the image data component according to claim 20 or 21 characterized by 
having a compression means to compress the 1st and 2nd conversion color reproduction 
extra territorial image data in the same compressed format as said color reproduction 
regional image data. 
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Sl'=Sl-SmaxS2'=Smax - (S2 min-S2) 

however, SI- " 1st color reproduction extra territorial image data 82^ " 2nd color 
reproduction extra territorial image data Si': 1st conversion color reproduction extra 
territorial image data S2': - peak price S2min: which the 2nd conversion color 
reproduction extra territorial image data Smax^color reproduction regional image data can 
take " the any value [claim 24] which the 2nd color reproduction extra territorial image 
data can take The image data component of 23 given in any 1 term from claim 13 
characterized by said color reproduction extra territorial image data consisting of other 
device image data corresponding to the color reproduction property of other different 
devices from said device. 

[Claim 25] The image data-conversion approach characterized by changing other device 
image data corresponding to the color reproduction property of other different devices from 
said device so that it may correspond to the color reproduction property of said device, 
obtaining resolution picture data, dividing these resolution picture data into said color 
reproduction regional image data and said color reproduction extra territorial image data, 
and obtaining said device image data from claim 1 by the image data configuration 
approach of 11 given in any 1 term. 

[Claim 26] The image data-conversion approach characterized by changing into other 
device image data corresponding to the color reproduction property of other different 
devices from said device said device image data obtained from claim 1 by the image data 
configuration approach of 11 given in any 1 term. 

[Claim 27] The image data-conversion approach characterized by changing other device 
image data corresponding to the color reproduction property of other different devices from 
said device so that it may correspond to the color reproduction property of said device, 
obtaining resolution picture data, dividing these resolution picture data into said color 
reproduction regional image data and said color reproduction extra territorial image data, 
and obtaining said device image data by the image data configuration approach according 
to claim 12. 

[Claim 28] The image data- conversion approach characterized by changing into other 
device image data corresponding to the color reproduction property of other different 
devices from said device said device image data obtained by the image data configuration 
approach according to claim 12. 

[Claim 29] The image data converter characterized by having the image data component of 
23 given in any 1 term from a color order conversion means to change other device image 
data corresponding to the color reproduction property of other different devices from said 
device so that it may correspond to the color reproduction property of said device, and to 
obtain resolution picture data, a means to divide these resolution picture data into said 
color reproduction regional image data and said color reproduction extra territorial image 
data, and claim 13. 

[Claim 30] The image data converter characterized by having a color inverse 
transformation means to change into other device image data corresponding to the color 
reproduction property of other different devices from said device said device image data 
obtained from claim 13 by the image data component and this image data component of 23 
given in any 1 term, 
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[Claim 31] The image data converter characterized by having a color order conversion 
means to change other device image data corresponding to the color reproduction property 
of other different devices from said device so that it may correspond to the color 
reproduction property of said device, and to obtain resolution picture data, a means to 
divide these resolution picture data into said color reproduction regional image data and 
said color reproduction extra territorial image data, and an image data component 
according to claim 24. 

[Claim 32] The image data converter characterized by having a color inverse 
transformation means to change into other device image data corresponding to the color 
reproduction property of other different devices from said device said device image data 
obtained by the image data component according to claim 24 and this image data 
component. 

[Claim 33] The image data-conversion system characterized by having a color inverse 
transformation means to change into other device image data corresponding to the color 
reproduction property of other different devices from said device an image data converter 
according to claim 29 or 31, said device, and said device image data obtained by this image 
data component, and a device besides the above. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an image data-conversion system at the 
image data configuration approach and equipment which constitute or change image data 
so that an image can be reproduced without lack of color information between the devices 
with which color reproduction regions differ, the image data-conversion approach, and an 
equipment list, 
[0002] 

[Description of the Prior Art] It provides for a user as digital image data, or it is performed 
that read with a scanner etc. the hard copy image reproduced by printer devices, such as a 
film and a photograph, and a user provides a user with the digital image data acquired 
with the digital camera etc. as hard copy images, such as a print. A user can display the 
digital image data acquired with the digital camera or it was provided for the user on CRT, 
hquid crystal display monitors, etc., such as a personal computer, and can observe it as a 
soft copy image. Moreover, a user displays the offered digital image data on CRT etc., and 
processes adding an alphabetic character and a notation to this etc., and the service which 
reproduces this processed digital image data as a hard copy image again is also offered. 
[0003] The digital image data obtained by reading a hard copy image in such service is 
hierarchized so that it may become the format defined by FlashPix specification which for 
example, Eastman Kodak Co. advocates, after color conversion is carried out and it is 
compressed by the S'RGB space further defined by FlashPix specification, it is recorded on 
media, such as CD-R, or a user is provided with it through a network. Moreover, digital 
image data is changed into the specification called Photo-YCC, and a user can also be 
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provided with it. Here, S-RGB is the criteria of the color of the image data by which the 
CRT display was carried out, and when the image data by which a media output is carried 
out to changing into S*RGB space is displayed on CRT, it is processing which carries out 
color conversion so that appearance may become good most. 

[0004] Digital image data is obtained from hard copy images, such as a print, here. 
Reproduce as soft copy images, such as CRT, or Or the digital image data reproduced as a 
soft copy image is set to the system reproduced as a hard copy image. In order to enable it 
to reproduce digital image data good in devices, such as a printer or CRT While changing 
the color of an image mutually so that how whose color perceived is visible in the hard copy 
image and soft copy image which were displayed on both the devices based on the same 
image information may become equal the time of performing a certain processing to the 
changed image (image data), and returning to the image timage data) of the original device 
again " a subject-copy image and abbreviation - an equivalent color is visible and it can 
become the direction " The approach of creating the color conversion look-up table showing 
the correspondence relation between both image data is proposed by these people 
(Japanese Patent Application No. No. 265334 [ nine to ]). 

[0005] The color conversion look-up table created by this approach So that the range of the 
brightness of the image which devices (it considers as a printer device below), such as a 
printer, can display may become the range and abbreviation EQC of brightness of an image 
which a CRT device can display The dynamic range amendment function to change the 
dynamic range of the image data of a printer device into the dynamic range of a CRT device, 
So that how whose color which it is perceived between the image displayed on the CRT 
device and the image displayed on the printer device is visible may become equal For 
example, according to the chromatic adaptation model based on the chromatic adaptation 
rule of Von Kries, it has the color conversion function to change the image data of a printer 
device into the image data of a CRT device. According to such a color conversion look-up 
table, since it is made to perform data conversion according to a chromatic adaptation 
model, data conversion to which how the color of both images looks ftindamentally becomes 
the same can be performed. Moreover, in order to also perform amendment (or reverse 
amendment) of a dynamic range together with data conversion according to this chromatic 
adaptation model, data conversion can be performed also between media by which the 
dynamic ranges between the image of a non-emitting light display medium and the image 
of a luminescence display medium differ, without making the range of the larger one 
useless. 

[0006] On the other hand, although it is used as the data of a high resolution 8 bits or more 
for an expert to use the digital image data obtained by reading in a hard copy image etc. 
when special as mentioned above, the digital image data changed into the S-RGB space 
with which a user is provided in service which was mentioned above is usually offered as 
data with a color [ RGB each ] of 8 bits. For this reason, when this digital image data is 
reproduced to CRT, only the color expressed by the data which have the value of RGB each 
color 0*255 will be ******(ed). However, the color reproduction region reproduced by the 
printer device may be larger than the color reproduction region reproduced by CRT 
depending on a color space. Moreover, the color reproduction region of the scene in which 
human being actually does vision is larger than the color reproduction region of CRT. 
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[0007] For this reason, if original image data is changed into S-RGB space, in a printer 
device, a reproducible color will be missing in service which was mentioned above, with 
conversion to S-RGB space. Thus, in CRT, even if the color is missing, since the digital 
image data changed into S-RGB space can reproduce only the color of the reappearance 
region where the color was missing from the first, it is reproducible [ image data ] so that it 
may become appearance the same vanity direction as what was reproduced by the printer 
device. If a user does processing of digital image data etc. and reproduces the processed 
digital image data as a hard copy image in a printer, since the information about the color 
contained in original image data will be missing, it will become impossible however, to 
reproduce the color currently reproduced in the original hard copy image. 
[0008] It sacrifices making in agreement how the image which the hard copy image 
appeared and was displayed on CRT the direction appears, in order to solve this problem. 
How (approach l) to distort and change aU or some color spaces, without following the 
definition of a strict color space, Original image data is changed into the digital image data 
of S-RGB which accepted the data of the area outside color reproduction of CRT (for 
example, the data value of -10-258 is taken). While compressing this digital image data 
into 8 bits with reference to a 1-dimensional look-up table furthermore (the data value of 
0-255 is taken) The compression profile showing this 1-dimensional look-up table is 
attached to the compressed data. How (approach 2) to thaw the digital image data 
compressed with reference to the compression profile at the time of a CRT display and a 
print. Approaches, such as the approach (approach 3) of assigning digital image data to the 
range larger than 8 bits using Photo-YCC specification mentioned above and an approach 
(approach 4) using data 8 bits or more, are proposed. 
[0009] 

[Problem(s) to be Solved by the Invention] In the above-mentioned approach 1 However, 
the conversion to the image data of S-RGB space of a printer device from image data, Since 
it is what reproduces digital image data, without performing conversion to the image data 
of a printer device of S-RGB space from image data. While how the color of a hard copy 
image and the image displayed on CRT looks extensively or partially stops being in 
agreement, how to distort a color space for every class of a printer device or CRT or class of 
sensitive material printed differs. For this reason, when a color space is distorted still more 
nearly partiaDy, it is necessary to examine how the bit resolution ability of that distorted 
color space is defined for every way of distorting, and there is no versatiUty, and processing 
will become complicated. 

[00 10] Moreover, in the above-mentioned approach 2, although the above-mentioned 
problem is solvable with a comparatively easy configuration, since the View function of the 
data of FlashPix specification (core 1.0) mentioned above cannot define the l^dimensional 
look-up table of arbitration, when using the data of FlashPix specification (core 1.0), it 
cannot adopt this approach. Moreover, since the range and compression profile of data 
which are compressed change with devices, it is necessary to prepare a 1-dimensional 
look-up table for every device, and there is no versatility. Moreover, since data are 
compressed into 8 bits, there is a possibility that the bit resolution ability at the time of 
thawing it may fall. Furthermore, since it is necessary to thaw with reference to a 
compression profile whenever it reproduces the compressed digital image data to CRT, the 
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image display to CRT takes a long time. 

[001 1] Furthermore, in the above-mentioned approach 3, since it is necessary to perform 
the matrix operation for the conversion to RGB from YCC whenever it displays digital 
image data on CRT while there is a possibility that the bit resolution ability of the image 
displayed may fall, since 8-bit image data is assigned to the range larger than 8 bits, the 
image display to CRT takes a long time. 

[0012] Since it is necessary in the above-mentioned approach 4 to perform the operation 
which changes digital image data into 8 bits at the time of the display to CRT further again, 
the image display to CRT takes long duration. 

[0013] It aims at providing with an image data-conversion system the image 
data-conversion approach and equipment list which change the image data configuration 
approach which constitutes the image data which can be displayed on other devices with 
versatihty and equipment, and image data, without making missing the color which this 
invention is made in view of the above-mentioned situation, and is reproduced in existing 
devices, such as a printer. 
[0014] 

[Means for Solving the Problem] The image data configuration approach by this invention 
is the image data configuration approach which constitutes the device image data 
corresponding to the color reproduction property of the device reproducing color picture 
data, makes one or more unreproducible color reproduction extra territorial image data 
accompany reproducible color reproduction regional image data in this device in said 
device, and is characterized by constituting said device image data by said color 
reproduction regional image data and said color reproduction extra territorial image data. 
[0015] Here, "color reproduction regional image data" means the image data which has the 
data value of the range of 0-255 when a device can reproduce 8-bit data, and "color 
reproduction extra territorial image data" means the image data which has 0 or less and 
255 or more data values. 

[0016] In addition, in the image data configuration approach of this invention, said device 
image data may be constituted so that said color reproduction regional image data and said 
color reproduction extra territorial image data may be stored in a respectively separate file. 
[0017] Moreover, said color reproduction regional image data and said color reproduction 
extra territorial image data may constitute said device image data so that it may be stored 
in the same file. 

[0018] Here, a file is hierarchized so that it may become the format set "To store color 
reproduction regional image data and color reproduction extra territorial image data in the 
same file" for example, by FlashPix specification, and it says storing color reproduction 
regional image data and color reproduction extra territorial image data in each hierarchy. 
[0019] Furthermore, the bit resolution ability of said color reproduction extra territorial 
image data may be larger than the bit resolution ability of said color reproduction regional 
image data. 

[0020] Here, the thing in the case of being data for example, whose color reproduction extra 
territorial image data is 16 bits with "the bit resolution ability of color reproduction extra 
territorial image data is larger than the bit resolution ability of color reproduction regional 
image data", and being data whose color reproduction regional image data is 8 bits is said. 
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Moreover, a thing in case for example, color reproduction extra territorial image data and 
color reproduction regional image data are data both "the bit resolution ability of color 
reproduction extra territorial image data and the bit resolution ability of color 
reproduction regional image data are the same" it is 8 bits is said. [ whose ] 
[0021] Moreover, it is good also as the same in the bit resolution ability of said color 
reproduction extra territorial image data, and the bit resolution ability of said color 
reproduction regional image data. 

[0022] Furthermore, when said color reproduction regional image data and/or said color 
reproduction extra territorial image data may be compressed and it compresses these both 
sides, it is good also as what is different in the compressed format of said color 
reproduction regional image data and said color reproduction extra territorial image data. 
[0023] Moreover, the 1st color reproduction extra territorial image data in which said color 
reproduction extra territorial image data has a data value below the minimum value of 
said color reproduction regional image data, When consisting of the 2nd color reproduction 
extra territorial image data which has a data value more than the maximum of said color 
reproduction regional image data, this " it is desirable to compound the 1st and 2nd color 
reproduction extra territorial image data to one color reproduction extra territorial image 
data of predetermined bit resolution ability, to obtain combination color reappearance 
extra territorial image data, to arrange the data value of this combination color 
reappearance extra territorial image data to Junji Men, and to compress in a lossless 
compression format. 

[0024] Here, "the data value below the minimum value of color reproduction regional 
image data" means zero or less value, when for example, color reproduction regional image 
data is 8-bit data which take the data value of 0-255. Moreover, "the data value more than 
the maximum of color reproduction regional image data" means 255 or more values, when 
color reproduction regional image data is data which are 8 bits. Furthermore, it is not that 
(dot order degree) of R, G, B, and - which is arranged by turns in order about the data of 
three colors of RGB "which arranges the data value of combination color reappearance 
extra territorial image data to Junji Men", and the same color is made to continue and it 
says R, R, R, R, and R - and arranging like G, G, G, G, and G". Moreover, a "lossless 
compression format" means the compressed format which can compress combination color 
reappearance extra territorial image data, without making data lose like for example, run 
length compression and the Huf&nan compression. 

[0025] Moreover, the 1st color reproduction extra territorial image data in which said color 
reproduction extra territorial image data has a data value below the minimum value of 
said color reproduction regional image data, When consisting of the 2nd color reproduction 
extra territorial image data which has a data value more than the maximum of said color 
reproduction regional image data, said 1st and 2nd color reproduction extra territorial 
image data is changed by the following operation, the 1st and 2nd conversion color 
reproduction extra territorial image data -■ obtaining this - it is desirable to compress 
the 1st and 2nd conversion color reproduction extra territorial image data in the same 
compressed format as said color reproduction regional image data. 
[0026] Sl'=Sl-SmaxS2'=Smax - (S2 min-S2) 

however SV Color reproduction extra territorial image data Sof ** 1st 2' 2nd color 
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reproduction extra territorial image data Si': 1st conversion color reproduction extra 
territorial image data S2': -* peak price S2min: which the 2nd conversion color 
reproduction extra territorial image data Smax^color reproduction regional image data can 
take " said color reproduction extra territorial image data to the any value pan which the 
2nd color reproduction extra territorial image data can take You may consist of other 
device image data corresponding to the color reproduction property of other different 
devices from said device. 

[0027] The image-data component by this invention is an image data component which 
constitutes the device image data corresponding to the color reproduction property of the 
device reproducing color picture data, and is characterized by to have a data configuration 
means constitute said device image data by means to make one or more unreproducible 
color reproduction extra territorial image data accompany reproducible color reproduction 
regional image data in this device in said device, and said color reproduction regional 
image data and said color reproduction extra territorial image data. 

[0028] In addition, it is good also as a means to constitute said device image data so that 
said data configuration means may be stored in said color reproduction regional image 
data and said color reproduction extra territorial image data by the respectively separate 
file. 

[0029] Moreover, said data configuration means may be a means to constitute said device 
image data so that said color reproduction regional image data and said color reproduction 
extra territorial image data may be stored in the same file. 

[0030] Furthermore, said data configuration means may be a means to constitute said 
device image data so that the bit resolution ability of said color reproduction extra 
territorial image data may become larger than the bit resolution ability of said color 
reproduction regional image data, 

[0031] Moreover, said data configuration means may be a means to constitute said device 
image data so that the bit resolution ability of said color reproduction extra territorial 
image data and the bit resolution ability of said color reproduction regional image data 
may become the same. 

[0032] Furthermore, said data configuration means may be a means to compress said color 
reproduction regional image data and/or said color reproduction extra territorial image 
data, and to constitute said device image data, and when compressing these both sides, it 
may be a means to constitute said device image data as differed in the compressed format 
of said color reproduction regional image data and said color reproduction extra territorial 
image data. 

[0033] Moreover, the 1st color reproduction extra territorial image data in which, as for the 
image data component of this invention, said color reproduction extra territorial image 
data has a data value below the minimum value of said color reproduction regional image 
data. When consisting of the 2nd color reproduction extra territorial image data which has 
a data value more than the maximum of said color reproduction regional image data, said 
data configuration means A synthetic means to compound said 1st and 2nd color 
reproduction extra territorial image data to one color reproduction extra territorial image 
data of predetermined bit resolution ability, and to obtain combination color reappearance 
extra territorial image data. It is desirable that it is what has a compression means to 
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arrange the data value of this combination color reappearance extra territorial image data 
to Junji Men, and to compress it in a lossless compression format. 

[0034] Moreover, the 1st color reproduction extra territorial image data in which, as for the 
image data component of this invention, said color reproduction extra territorial image 
data has a data value below the minimum value of said color reproduction regional image 
data, When consisting of the 2nd color reproduction extra territorial image data which has 
a data value more than the maximum of said color reproduction regional image data, said 
data configuration means Said 1st and 2nd color reproduction extra territorial image data 
is changed by the following operation, a conversion means to obtain the 1st and 2nd 
conversion color reproduction extra territorial image data " this " it is desirable that it is 
what has a compression means to compress the 1st and 2nd conversion color reproduction 
extra territorial image data in the same compressed format as said color reproduction 
regional image data. 

[0035] Sl*=Sl-SmaxS2'=Smax - (S2 min-S2) 

however Sl^ 1st color reproduction extra territorial image data S2: " 2nd color 
reproduction extra territorial image data Si': 1st conversion color reproduction extra 
territorial image data S2': " peak price S2min: which the 2nd conversion color 
reproduction extra territorial image data Smax^color reproduction regional image data can 
take " the any value which the 2nd color reproduction extra territorial image data can 
take " moreover In the image data component of this invention, said color reproduction 
extra territorial image data may consist of other device image data corresponding to the 
color reproduction property of other different devices from said device. 

[0036] The 1st image data-conversion approach by this invention changes other device 
image data corresponding to the color reproduction property of other different devices firom 
said device so that it may correspond to the color reproduction property of said device, it 
obtains resolution picture data, divides these resolution picture data into said color 
reproduction regional image data and said color reproduction extra territorial image data, 
and is characterized by obtaining said device image data by the image data configuration 
approach by this invention. 

[0037] Moreover, the 2nd image data-conversion approach by this invention is 
characterized by changing into other device image data corresponding to the color 
reproduction property of other different devices firom said device said device image data 
obtained by the image data configuration approach by this invention. 
[0038] The image data-conversion approach. 

[0039] The 1st image data converter by this invention is characterized by having a color 
order conversion means to change other device image data corresponding to the color 
reproduction property of other different devices from said device so that it may correspond 
to the color reproduction property of said device, and to obtain resolution picture data, a 
means to divide these resolution picture data into said color reproduction regional image 
data and said color reproduction extra territorial image data, and an image data 
component by this invention. 

[0040] The 2nd image data converter by this invention is characterized by having a color 
inverse transformation means to change into other device image data corresponding to the 
color reproduction property of other different devices fi-om said device said device image 
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data obtained by the image data component by this invention, and this image data 
component. 

[0041] The image data-conversion system by this invention is characterized by having a 
color inverse transformation means to change the 1st image data converter by this 
invention, said device, and said device image data obtained by this image data component 
into other device image data corresponding to the color reproduction property of other 
devices which are different with said device, and a device besides the above. 
[0042] 

[Effect of the Invention] According to this invention, device image data will be constituted 
by reproducible color reproduction regional image data and unreproducible color 
reproduction extra territorial image data in the device. Therefore, the device image data (it 
considers as the 1st device image data) of a certain device (it considers as the 1st device) is 
faced changing into the device image data (2nd device image data) of other devices (it 
considers as the 2nd device). When the color reproduction regions of the 1st device and the 
2nd device differ It changes so that the 1st device image data can be reproduced with the 
2nd device. The changed image data is divided into reproducible color reproduction 
regional image data and reproducible unreproducible color reproduction extra territorial 
image data in the 2nd device, and this color reproduction regional image data and color 
reproduction extra territorial image data constitute the 2nd device image data. 
[0043] and even when color reproduction regions differ in the 1st device and 2nd device by 
constituting device image data in this way Since the 2nd device image data can be 
constituted without [ without it distorts the color space of image data, and ] making a color 
missing, When the 2nd device image data is further changed into the 1st device image data, 
it is lost that an unreproducible color space is generated, the color in the 1st and 2nd 
devices is visible by this, and the inequality of the direction can be prevented. Moreover, 
since it becomes unnecessary to distort a color, it becomes unnecessary to examine how to 
distort a color for every device, or bit resolution ability, and image data can be changed 
with versatility. 

[0044] Moreover, since it becomes unnecessary to compress device image data into the 
reproducible number of bits in the 2nd device, it becomes unnecessary to change the 2nd 
device image data into the 1st device image data with reference to a compression profile, 
and thereby, the compression profile according to a device becomes unnecessary, and can 
change image data with versatility. Furthermore, since it becomes unnecessary to change 
device image data with reference to a compression profile in case the bit resolution ability 
at the time of reproducing device image data faUs since it is not necessary to compress the 
number of bits of device image data, and device image data is displayed, device image data 
is quickly reproducible. 

[0045] Furthermore, like [ in the case of using PhotoYCC ], since it becomes unnecessary to 
perform a matrix operation, device image data can be changed or displayed quickly, 
[0046] Moreover, while file organization of device image data can be made simple and the 
handling of device image data becomes easy by storing color reproduction regional image 
data and color reproduction extra territorial image data in the same file, the compression 
efficiency at the time of compressing device image data can be raised. 

[0047] Furthermore, since a wide range color space can be assigned to color reproduction 
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extra territorial image data by making bit resolution ability of color reproduction extra 
territorial image data larger than the bit resolution ability of color reproduction regional 
image data, it can also have the image data of the color reproduction region of a scene as 
device image data. Therefore, device image data can be changed so that it may correspond 
to the color reproduction region of all other devices. 

[0048] When color reproduction extra territorial image data consists of the 1st and 2nd 
color reproduction extra territorial image data, by compounding these and considering as 
combination color reappearance extra territorial image data, file organization can be 
simphfied and the compression efficiency at the time of compressing device image data can 
be raised further again. 

[0049] Moreover, by performing an operation as shown in the above-mentioned formula (l) 
to color reproduction extra territorial image data, color reproduction extra territorial 
image data is convertible so that it may be suitable for JPEG compressed format at profit. 
[0050] Furthermore, in case other device image data is changed into device image data by 
having corresponded color reproduction extra territorial image data to the color 
reproduction property of other different device image data fi-om a device, the conversion of 
other device image data used as color reproduction extra territorial image data becomes 
unnecessary, and, thereby, the operation for conversion can be performed at a high speed. 
[0051] 

[Embodiment of the Invention] With reference to a drawing, the operation gestalt of this 
invention is explained below. 

[0052] - The outline block diagram showing the image data-conversion structure of a 
system to which the 1st operation gestalt* drawing 1 connotes the image data component 
by the 1st operation gestalt of this invention, and drawing 2 are the outline block diagrams 
showing the processing performed in the 1st operation gestalt. As shown in drawing 1 , the 
image data-conversion system by this operation gestalt The RGB data for a print (it only 
considers as RGB data below) reproduced in a printer An image data-conversion means 1 
to change into the 8-bit image data for CRT (for it to consider as SRGB data below) with 
reference to a color order conversion look-up table (LUT) 2, An image data inverse 
transformation means 3 to change 8-bit SRGB data into RGB data with reference to the 
color inverse transformation look-up table (LUT) 4, It consists of the digital photography 
lab machine input section 6, the setup sections 7 and 8 for the lab machine output sections, 
the digital photography lab machine output section 9, CRTIO, and a printer 11. 
[0053] A color order conversion LUT 2 and the color inverse transformation LUT 4 It is 
what is created by the color conversion look-up table creation approach indicated by 
Japanese Patent Application No. No. 265334 [ nine to ] mentioned above. While changing 
RGB data and SRGB data into SRGB data and RGB data, respectively so that how of the 
image printed and the image displayed on CRTIO to be visible may become the same 
Amendment of a dynamic range can also be performed, and even when the dynamic ranges 
between the image printed in a printer II and the image displayed on CRTIO differ, data 
conversion can be performed, without making the range of the larger one useless. In 
addition, since a color order conversion LUT 2 and the color inverse transformation LUT 4 
are what changes each color of RGB, they serve as a look-up table of a three dimension. 
Moreover, in 8-bit image data, the color order conversion LUT 2 has the property as shown 
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in drawing 3 so that the output of the image data of reproducible 0-reproducible 255 out of 
range, i.e., the image data of the area outside color reproduction in CRTlO to which a value 
takes 0 or less and 255 or more data values, may be possible. Moreover, it has the property 
as shown to drawing 4 that the color inverse transformation LUT 4 can change 0 or less 
and 255 or more data in SRGB data. 

[0054] The image data conversion means 1 changes RGB data into 8-bit SRGB data with 
reference to a color order conversion LUT 2. Here, SRGB data are divided into the color 
reproduction regional image data which takes the data value of the range of 0-255, and two 
color reproduction extra territorial image data which takes 0 or less and 255 or more data 
values, and are obtained. In addition, zero or less color reproduction extra territorial image 
data " 255 or more color reproduction extra territorial image data is obtained as 8*bit data 
which take the data value of the range of 255-510 as 8-bit data which take the data value 
of the range of 255-0. And JEPG compression of the color reproduction regional image data 
is carried out, and two color reproduction extra territorial image data is compressed by the 
various compression approaches including JPEG compression, and it is stored in one file as 
image data by which FlashPix specification was hierarchized, and let this be SRGB data. 
Under the present circumstances, two color reproduction extra territorial image data will 
be stored in Extension in the file of FlashPix specification as the Extension image data 1 
and Extension image data 2, as shown in drawing 2 . Moreover, when displaying SRGB 
data on CRTlO, the color reproduction regional image data by which JPEG compression 
was carried out is used. 

[0055] The image data inverse transformation means 3 thaws color reproduction extra 
territorial image data by the defirosting approach corresponding to the compression 
approach, adds these color reproduction regional image data and color reproduction extra 
territorial image data further, and changes the added image data into RGB data with 
reference to the color inverse transformation LUT 4 while it carries out the JEPG 
defrosting of the color reproduction regional image data of SRGB data. 

[0056] Here, as an approach of compressing color reproduction extra territorial image data, 
the various compression approaches, such as lossless compression, such as run length 
compression besides JPEG compression and the Huffman compression, and compression 
with a loss, can be used like color reproduction regional image data. Here, when 
performing lossless compression, it can compress efficiently by arranging color 
reproduction extra territorial image data to Junji Men (the same color being arranged 
continuously). Moreover, the amount of data of the compressed color reproduction extra 
territorial image data becomes very few things from color reproduction extra territorial 
image data having comparatively little amount of data as compared with color 
reproduction regional image data. For this reason, even if constituted by color reproduction 
regional image data and color reproduction extra territorial image data, the amount of 
data of SRGB data does not become so large. 

[0057] In addition, it is desirable to make it make data **** agree in JPEG compression as 
8-bit data (unsigned char mold) which calculate 255- (0-data value), respectively about the 
color reproduction extra territorial image data which takes zero or less data value for the 
operation of (a data value -255) about the color reproduction extra territorial image data 
which takes 255 or more data values when carrying out JPEG compression compression of 

14/18 



Japanese Publication number : 11-331622 A 

the color reproduction extra territorial image data, and are expressed with the value of 
0*255. In addition, the operation for making it agree proper [ JPEG compression of color 
reproduction extra territorial image data ] is not limited to the above-mentioned thing, and 
can apply various technique. 

[0058] Subsequently, actuation of the 1st operation gestalt is explained. 
[0059] After the film photoed with the camera etc. is set to the digital photography lab 
machine input section 6 and predetermined processing of a development etc. accomplishes, 
it is changed and outputted to RGB data in the setup section 7 for the lab machine output 
sections. Moreover, the image data based on electronic image media, such as an electronic 
camera and FD (floppy disk), is inputted into the setup section 8 for the lab machine 
output sections, and is changed and outputted to RGB data as well as a film. These RGB 
data are sent to the digital photography lab machine output section 9, and a printed output 
is carried out by the printer 11. 

[0060] On the other hand, RGB data are sent also to the image data-conversion means 1, 
and RGB data are changed into SRGB data with reference to the color order conversion 
LUT 2 which has a property as shown in drawing 3 here. This changed SRGB data consists 
of color reproduction regional image data which takes the data value of reproducible 
0-reproducible 255 in CRTIO, and two color reproduction extra territorial image data 
which takes 0 or less and 255 or more data values, respectively. And it is compressed by 
the various compression approaches which JEPG compression of the color reproduction 
regional image data was carried out, and color reproduction extra territorial image data 
mentioned above, and comes to store in one file the color reproduction regional image data 
and color reproduction extra territorial image data which were compressed by FlashPix 
specification. SRGB data are sent to CRTlO and the color reproduction regional image data 
of SRGB data is displayed on CRTIO as a visible image. Moreover, the SRGB data changed 
by doing in this way can be recorded on a floppy disk etc., a user can be provided with this, 
and it can also display by CRT, such as a user's own personal computer. And a user inputs 
into the image data inverse transformation means 3 the SRGB data with which processing 
processing of inputting an alphabetic character into the image displayed on CRTIO was 
performed, and this processing processing was performed. Moreover, when a floppy disk 
etc. is memorized and provided with SRGB data, the SRGB data memorized by the floppy 
disk are inputted into the image data inverse transformation means 3. The color 
reproduction regional image data and color reproduction extra territorial image data to 
which processing was performed are added, and, as for the SRGB data [ finishing / 
processing ] inputted into the image data inverse transformation means 3, SRGB data are 
further changed into RGB data with reference to the color inverse transformation LUT 4. 
RGB data are sent to the digital photography lab machine output section 9, and a printed 
output is carried out by the printer 11. 

[0061] Thus, the 1st operation gestalt is faced changing RGB data into SRGB data, and 
constitutes SRGB data in CRTIO by reproducible color reproduction regional image data 
and unreproducible color reproduction extra territorial image data, in case it displays an 
image on CRTIO, color reproduction regional image data is used for it, and it changes 
SRGB data into RGB data after processing edit of SRGB data using color reproduction 
regional image data and color reproduction extra territorial image data. For this reason, 
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color reproduction regions differ in a printer 11 and CRTlO, and even if the direction of a 
printer 11 is the case that a color reproduction region is larger than CRTlO, the image data 
of the area outside that color reproduction will be contained in SRGB data as color 
reproduction extra territorial image data, without distorting a color space. Therefore, by 
adding color reproduction regional image data and color reproduction extra territorial 
image data, and changing SRGB data into RGB data An image can be reproduced in a 
printer 11, without making a color missing from the original RGB data. By this How the 
image obtained by printing the RGB data which the image in CRTlO appeared and were 
changed from SRGB data the direction appears can be made in agreement. Moreover, since 
it becomes unnecessary to compress SRGB data by the compression profile peculiar to the 
device, a flexible system can be built. 

[0062] - 2nd operation gestalt • Subsequently the 2nd operation gestalt of this invention is 
explained. Drawing 5 is the outUne block diagram showing the processing performed in the 
image data-conversion system which connotes the image data component by the 2nd 
operation gestalt of this invention. In addition, since the image data- conversion structure 
of a system is the same as that of the image data-conversion structure of a system shown in 
drawing 1 , detailed explanation is omitted. It differs from the 1st operation gestalt in that 
the 2nd operation gestalt used the color reproduction extra territorial image data in SRGB 
data as one data. 

[0063] That is, in the environment (observation light source) specified in the service with 
which changes into SRGB data the data read in the print etc., and a user is provided, as a 
data value of SRGB data, if there are -186*326, it is checked by experiment of these people 
that the object color can fiiUy be reproduced. For this reason, since the number of data is 
set [ data value / zero or less ] to 71 about 186 or 255 or more data values by the number of 
data, the number of data of two color reproduction extra territorial image data can be 
added together, and it can coUect into abbreviation 255. Therefore, since compressibility 
can be raised while being able to gather two color reproduction extra territorial image data 
in the 1st operation gestalt as one color reproduction extra territorial image data and being 
able to make file organization of SRGB data simple by this, the file capacity of SRGB data 
can be reduced. 

[0064] Moreover, color reproduction extra territorial image data - It is good also as data of 
the 16-bit signed short mold which takes the value of 32768-32768. Thus, the color 
reproduction extra territorial image data even containing the color of a scene can be 
included in SRGB data by making the number of bits of color reproduction extra territorial 
image data into 16 bits. 

[0065] Furthermore, color reproduction extra territorial image data - It is good also as 8 bit 
data of the char mold which takes the data value of 128-127. 

[0066] - 3rd operation gestalt - Subsequently the 3rd operation gestalt of this invention is 
explained. Drawing 6 is the outline block diagram showing the processing performed in the 
image data-conversion system which connotes the image data component by the 3rd 
operation gestalt of this invention. In addition, since the image data-conversion structure 
of a system is the same as that of the image data-conversion structure of a system shown in 
drawing 1 , detailed explanation is omitted. The 3rd operation gestalt is faced changing 
RGB data into SRGB data, and the point it was made to include in SRGB data with color 
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reproduction regional image data dififers from the 1st operation gestalt, without changing 
the RGB data used as the color reproduction extra territorial image data in SRGB data. 
[0067] In this case, RGB data are changed with reference to a color order conversion LUT 2, 
the data value of the RGB data corresponding to the color reproduction regional image 
data of CRTIO is set to 0, and the data value corresponding to color reproduction extra 
territorial image data is written in Extension of the file of FlashPix specification, and 
constitutes SRGB data from a value as it is with the color reproduction regional image 
data of CRTIO, and the RGB data corresponding to color reproduction extra territorial 
image data. Moreover, even if it constitutes SRGB data in this way, since the data used in 
order to display an image on CRTIO are only color reproduction regional image data of 
SRGB data, they do not cause trouble at all to the display of the image to CRTIO. 
[0068] Thus, the operation time for the conversion in the image data-conversion means 1 
and the image data inverse transformation means 3 can be shortened by including in 
SRGB data with color reproduction regional image data, without changing the RGB data 
used as the color reproduction extra territorial image data in SRGB data. 
[0069] In addition, as mentioned above, since there are comparatively few data, it is not 
necessary to compress especially color reproduction extra territorial image data, although 
color reproduction extra territorial image data is compressed in the 3rd operation gestalt 
from the above 1st. 

[0070] Moreover, although color reproduction regional image data and color reproduction 
extra territorial image data are stored in one file of FlashPix specification in the 3rd 
operation gestalt from the above 1st, you may store in a respectively separate file. 
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[Brief Description of the Drawings] 

[Drawing l] The outUne block diagram showing the image data-conversion structure of a 
system which connotes the image data component by the 1st operation gestalt of this 
invention 

[Drawing 2l The outline block diagram showing the processing performed in the 1st 
operation gestalt 

[Drawing 3] Drawing showing the property of a color order conversion LUT 
[Drawing 4] Drawing showing the property of the color inverse transformation LUT 
[Drawing 5] The outline block diagram showing the processing performed in the 2nd 
operation gestalt 

[Drawing 6] The outline block diagram showing the processing performed in the 3rd 
operation gestalt 
[Description of Notations] 

1 Image Data-Conversion Means 

2 Color Order Conversion LUT 

3 Image Data Inverse Transformation Means 

4 Color Inverse Transformation LUT 

6 Digital Photography Lab Machine Input Section 

7 Eight The setup section for the lab machine output sections 
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9 Digital Photography Lab Machine Output Section 

10 CRT 

11 Printer 
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